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I. Meteorites: rocks from space and where they fall
II. What are meteorites and what do they tell us?
III. How and why do we look for meteorites in Antarctica
IV. Famous Antarctic meteorites & discovery of ET life?



Meteorites are:



Typical rock in Cape Town

Probability of being a meteorite: less than 1 in 1 billion



Rock-strewn field in Sahara desert

Probability of being a meteorite: at best, less than one in 1 million



The monetary value 
of meteorites is 
widely known (and 
often exaggerated).

Kolang carbonaceous chondrite (Indonesia), 2.2 kg

Their scientific value
(what they tell us 
about the origins of 
our planet, solar 
system and universe) 
is incalculable…



They are an 
important economic 
resource for Tuareg 
people in northern 
Africa who collect 
them for sale to 
meteorite dealers



Rock-strewn field in Antarctica

Probability of being a meteorite (in some cases) greater than 1 in 100



Most 
meteorites 
are leftovers 
from the 
formation of 
the Solar 
sytem







Where do 
meteorites 
strike the 

Earth?

Falls occur randomly 
around the globe!



Most meteorites are 
found in deserts 

(hot or cold)



How do we recognize meteorites?
•Fusion crust
•High density (specific gravity)
•Attracts a magnet
•Presence of metallic iron

Meteorite (iron meteorite) “Meteowrong” (slag from smelter)

Not all meteorites will 
necessarily have all of 
these characteristics



Fusion crust – thin, dark, glassy 
coating caused by melting of 
outer surface due to friction 
with the atmosphere.



Chondrites: the most common meteorite type

chondrules

refractory 
inclusion

fusion crust

Allende 
carbonaceous 
chondrite (cut 
and polished slab)
150 mm across

matrix



solar nebula

protoplanetary disc

runaway accretion

our solar system

Meteorites preserve 
information about the 
timing and conditions of the 
formation & early 
development of the solar 
system and planetary bodies 
(i.e., planets, moons, dwarf 
planets, large asteroids)





Widmanstätten
pattern



Regmaglypts -
“thumbprint 
impressions” 
caused by 
differential 
ablation of Fe-Ni 
metal, sulphide
minerals and 
graphite



Terrestrial alteration is the re-
placement of original minerals 
with new minerals formed in 
equilibrium with environmental 
conditions (presence of water and 
oxygen)

Even though alteration is minimal 
in desert environments, it does 
occur in hot deserts (e.g., the 
Sahara desert, northern Africa).

Olivine-rich achondrite meteorite
(from North Africa) 

largely altered to serpentine



Why go to Antarctica to collect meteorites?

-Abundance & ease of discovery
-Cold dry environment means minimal terrestrial alteration
-Preserves organic matter and other sensitive material



Where do we find 
Antarctic meteorites?

Not everywhere…

Found especially in ice 
fields adjacent to the 
Trans-Antarctic 
Mountains (blue circles)



Why?
Glacial ice sheet 
movement con-
centrates
meteorites in ice 
fields adjacent to 
mountains

Zone of 
ablation



The USA (and Japan) run national programs to 
collect Antarctic meteorites 



The USA (and Japan) run national programs to 
collect Antarctic meteorites 



Where do we find 
Antarctic meteorites?

Not everywhere…

Found especially in ice 
fields adjacent to the 
Trans-Antarctic 
Mountains (blue 
triangles)



Lunar 
meteorites
(from Earth’s moon)

LAP 02205 Iron-rich 
basalt, La Paz 

Icefield

QUE 93069 
Feldspar-rich 

breccia, Queen 
Alexandra Range

“Famous” 
Antarctic 

meteorites



EETA79001 Shergottite (Martian meteorite),  
Elephant Moraine

Shergottites are a type 
of basalt (lava or 
shallow intrusion of 
basaltic magma) found 
on Mars



EETA79001 Shergottite (Martian meteorite),  
Elephant Moraine

Shergottites are a type 
of basalt (lava or 
shallow intrusion of 
basaltic magma) found 
on Mars

Lava flow Sill (solidified magma intrusion)



ALH84001
Martian meteorite 
(pyroxenite) with 
bacteria-like 
structures in 
cracks and veins 
found in Alan Hills, 
Antarctica. 



Massive public interest at time 
of publication (Science, 1996)

•ALH84001  is definitely from 
Mars

•Bacteria-like structures are not 
derived from Earth

•These structures are now wholly 
mineral, but could possibly 
represent fossils of ancient 
bacterial life on Mars.

•Age of ALH001 is >4 billion years, 
bacteria-like features almost 
certainly are much younger.



Nearly 30 years 
after discovery 
in 1996, there 
remains no 
consensus on 
whether the 
structures 
found in ALH 
84001 
represent fossil 
bacteria (life) or 
not.



Nearly 30 years 
after discovery 
in 1996, there is 
no consensus 
on whether the 
structures 
found in ALH 
84001 actually 
represent fossil 
bacteria (life) or 
are rather 
inorganic 
mineral 
structures that 
just look like it.

“ “

“Bacteria” could simply be structures 
formed by inorganic mineral 

precipitation



“ “



“ “

Collections staff digitizing meteorite collection



“ “

Collections staff digitizing meteorite collection



Education

Geoheritage & 
Tourism

Research &
Understanding

our place in the
Universe

Meteorites are 
more than just 

space rocks


